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2% TN #% % 1§ (alanine aminotransferase, ALT). 4+ ¥ % 2 [i§ (aspartate aminotransferase, AST). L & i & 1§ (lactate
dehydrogenase, LDH) 7KV 2035 20 205 L5 005 Forb, SBras 45 2K 576 X BT 8 Z b X g ) & L R 307 30 35 /R %
I X TG E A DX #T  E E = B R R R W T B PR H 2 % (malondialdehyde, MDA) % & (P <
0.05), FF & & Bt H Bk (glutathione, GSH) & & (P < 0.01), o5 #% FF 41 23 S Ak B0 o T0 A B X 2 Bk o 2 9
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Abstract: In this study, the pharmacodynamic substance basis of the therapeutic activity of different origin
sources of the Tibetan medicinal herb Zha xun was evaluated, and the protective effect of the Zha xun, from
Habahe county of Altay region, Xinjiang Uygur Autonomous Region; Gilgit region, Pakistan; Lhozhag county of
Lhozhag city, Tibet Autonomous Region; Lhorong county of Chamdo city, Tibet Autonomous Region; and Jiulong
county of Ganzi Tibetan Autonomous Prefecture, Sichuan Province, on 0.2% carbon tetrachloride (CCl,)-induced
acute liver injury in ICR mice was evaluated. The results showed that different sources of Zha xun significantly
reduced serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase (LDH) in

W H #A: 2023-12-14; & [E H HH: 2024-01-16.

FEETH : U E VA X B RITH (XZ202201YDO0012C); P4 ek i 25 24 K 2% 2021 4 H1 242 (il 24) 18 L U5 § I H (BSDPY-21-04); H [ = 24 AL 2 Bt <
5 B AR TR E KRBT E (2021-12M-1-028).

SLE S — 1

*3H UE  Tel: 86-891-6387267, E-mail: mm2626@163.com;
Tel: 86-10-63165203, E-mail: sunhua@imm.ac.cn

DOI: 10.16438/7.0513-4870.2023-1394



LIRS AN [E] P MR IR ) B2 A4 I R 4705 P AT 5T © 973 -

the CCl,-induced acute oxidative liver injury model, improved liver histopathological damage. Among them, Zha
xun from Habahe County, Altay Region, Xinjiang Uygur Autonomous Region; Gilgit Region, Pakistan; and
Lhorong County, Chamdo City, Tibet Autonomous Region significantly reduced the malondialdehyde (MDA)
content in liver tissues (P < 0.05), increased the glutathione (GSH) content (P < 0.01), improved the oxidative
stress in liver tissues. The preliminary evaluation of the hepatoprotective activity of Zha xun from different origins
was carried out using the model of HepG2 cell injury induced by acetaminophen (APAP). The results showed that
Zha xun from different origins could significantly inhibit APAP-induced hepatocellular injury and improve the
survival rate of hepatocytes. The present study demonstrated that the different origins of Zha xun had definite
hepatoprotective activities in vivo and ex vivo, among which, Zha xun from Lhorong County, Chamdo City, Tibet
Autonomous Region, had stronger hepatoprotective activities. The animals used in this experiment and the related
dispositions were in accordance with the requirements of animal welfare, and the experiment was approved by the
Committee of Laboratory Animal Management and Use of the Institute of Pharmaceutical Sciences of the Chinese

Academy of Medical Sciences (approval No. 00004024) before the experiment was carried out.
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BRI s BB (85 ZX-CDLL). WY )1 H FUk i H 76 I
JURE (5 ZX-SC), KRt BAR B AN R, HEARIE(E
BILFE 1. CCl, (20190516) 14 H AL 5T 4L 1] ; APAP
(099KO0127V) Wy 5 Plik% 35— B4 BL 23 (i) A A A IR
N R BE (20180428) AL BB A 2 T 4R 44t ARG
M (C12735529) 19 A g3 e MRAEAL R I A BR A
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(210931) 7+ B #% 5{ H§ (aspartate aminotransferase,
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LDH) (220921) fa a7 & 08 B v A= b 45 A YR i
A FR A 7] 25 B H BE (glutathione, GSH) £ il 77 &
(061923230718)~ 4 - % (malondialdehyde, MDA) #%
IR 7R (081722230322) ) H 28 = R AW H AR A IR
NI

SRR FEM  ToRE R E R (specific
pathogen free, SPF) I 1 ICR /N i (20~22 g), H1 b 3T
M B A MR AR AT BR A F S 4, S vF TR S
SCKX (%) 2019-0008. 4/l 77 T o [H [ 2= R} 5 B
23R ST GLP 3 s bty o 3R 22~24 °C, HHXF
TP 40%~60%. f /N IR BN 20 IR, (8] B
12 h AT . B 75 T R I /N BRBE IR 58
ea~5 K. FTA S B I AR N Lk AT A 9%
B AT R RS ERES E . A
S5 BT 304 B i G AL B 5 & B AR R LK, S
TERe T 28 i v [ 2 25 R 5 e 245 W0 5 P e 56 3 ) 1
AL 2 51 2 (IACUC) Iy o £ it #E (Hik #E 5
00004024).

0.2% CCI 18 Z 1y id B 3 355 Ji5 KR4 4 3 Bl 1L 7
RA3 L, 535 A F ST IR AL .0.2% CCI AR 2 | P44 X
HE 2 U R (bicyclol) 200 mg-kg' 41 .ZX-SI 50 mg kg
H; ZX-SI 200 mg-kg"' 4 ; ZX-G 50 mg-kg' 41; ZX-G
200 mg-kg' 4 ; ZX-SNLZ 50 mg-kg' #H ; ZX-SNLZ
200 mg-kg' 41 ; ZX-CDLL 50 mg-kg"' 41 ; ZX-CDLL
200 mg-kg' #H; ZX-SC 50 mg-kg" 4H; ZX-SC 200 mg-kg"
M, GH8~9 R (&M TIERHT S RIEB 4,
FER 1R, WUIREE 200 mg-kg 41T 3 B AT — KB R4«
MR EVTIFEEB S 1R, S AN R B A
s T SRR AR K. RIRGZA2h)E, BRE
FI0F HE2H, 2% 4 /0N BRI IR VR 2 0.2% CCl, 10 mL kg
(AEA BT ) — R, 2 1 Rk TR 2L s v i [ 45 75 1 4
Aih. ANREEEAZEIK 16 WG, WP I .

MR E AT HepG2 40 i Jy 4% Sz iy 55 4% A 4%
1£, % 100 wmL"' % & & (penicillin) 100 pg-mL" 5%
B 7 (streptomycin) A2 10% K ¥ 42 2F [fLi5E Y] DMEM

Table 1 Sources of Zha xun (ZX)

RIS R, 16 37 °C & 5% CO, M3 = b B % .
1B 2 A B 2~3 RALAR o BO $00 AR K 1 1) 4l i T 4
L.

YA A I 2R R S, BRIk i
FOR A B0 S £ & 25 B K, AR RN B 3 IR, BRI
2 hy ORI 4G 2T, BIAA IR H) .

BIHMEFI AR WG4 BT RF
(GL2242-ISCN, 1 [ 2§ 2 F1| ) ¥ % PR EL— & i A
[ 7= T SRR RV B 244, TN AH B AR RS K, 7877 7=
W e IR AT, L 50200 mg kg VI ZG WV T .
G H2A 2 H R TR 26 BRI — 8 A [ 7
RS A N2, I NAHRARFARLZE K, 7893 7% 395 I i
PR A, BEH B 10.25.50 100 mg-mL™ # Y 259 1 W,
21 N 245 7 A8 A 0.22 um JEFE (SLGPR33RS, 32 [H % 2
1) 7 ik A A .

miEF BN WEDRIME, RHEE3E
1653 Hr AL (TBA-40FR, H A& 7R 2 #k A& 4k) &0 i i
1 ALT.AST.LDH & &

FF4EZA GSH MDA 240  WUHH 2, H AR
K H L 10% H2H 2350 3¢, K F i GSH AT MDA £
D7) A I 4H 2R 5] 9% N GSH A MDA 5 &, [R] i
I BCA 5 & Bk 1) 2 8 & FF 5 B & 80 45
RBATRIE

FFEZRHE & HUH KHF, 4% 2 5 EEH 52,
P AT A . K A S AL VR R 4 pm D) . HEAT
SAKE-PHLL (HE) Gt FF VP Al AT 453 495 R B o

MpmE S KA MTT AR ZX-S1.ZX-G.
ZX-SNLZ.ZX-CDLL.ZX-SC )40 g & P . BUxH $ 2k
K HepG2 4 A1 L 8 000 A/FLAZEFR T 96 LR 1, K 7%
24 hJg, IMNZRERE 10.25.50.100 pg-mL" ZX-SI,
ZX-G.ZX-SNLZ.ZX-CDLL I ZX-SC 1F ] 48 }fd 24 h,
FrEBE IR, BEFLINAN 100 pL 0.5 mg-mL" MTT, 4k 4k
Kk ah, FEMTTH, TALIMA 150 pL — H 2 0
(DMSO), T tr1X (Multiskan FC) 570 nm 3 K 4L il &
WO (OD) . ZHMAFTE R (%) = (45254 OD ~F

Byword Origin

State Location Yield

1 ZX-SI Habahe county of Altay region, Xinjiang Uygur
Autonomous Region

2 ZX-G Gilgit region, Pakistan

Brown lumpy solid

Brownish black lumpy solid Longitude east 87°09’; latitude A few

north 49°09’
Longitude east 74°31'; latitude  Unknown
north 35°92’

3 ZX-SNLZ Lhozhag county of Lhozhag city, Tibet Autonomous Brownish black lumpy solid Longitude east 91°05’; latitude ~Middleweight

Region north 28°08’

4 ZX-CDLL Lhorong county of Chamdo city, Tibet Autonomous  Brownish black lumpy solid Longitude east 98°82'; latitude ~Magnanimous
Region north 30°74'

5 ZX-SC Jiulong county of Ganzi Tibetan Autonomous Brown lumpy solid longitude east 101°51"; latitude Middleweight
Prefecture, Sichuan Province north 29°00’
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MARTESEREM  HepG2 401 LL 8 000 4N /FL 4% Fh
T 96 FLAN MU IR0, 1597 24 h &, INNZ R B 10,
25. 50, 100 pg-mL" ZX-SI. ZX-G. ZX-SNLZ. ZX-
CDLL A1 ZX-SC, [A]i 15 BH X B XA EE 10 mmol- L'
TN B2 J APAP #E RS A, Z59) T 6 12 he Bl )
W4 VA 700 BB A A, HE A B2 240 N 2434 5 4 8 mmol-L!
APAP 4k S /E 41 i1 24 ho 35 £ RE 5, K MTT %
o WU 248 LA 3 2

G+ 4 1 H GraphPad Prism 8 #E 4T 81 K &
7 Z 53 Mt (one way ANOVA) LU 52 41 1) 22 57 B 2 k.
ot BRI £ bRk R (SEM), JF HAE P < 0.05
BB AN B Feit 2w

FHR
1 AE~HKIFEEYGEEENE 0.2% CCLIFESH
SRR
1.1 NEFZH kIR EYIES L AX R —ARRASHY
g ZX-SI. ZX-G.ZX-SNLZ. ZX-CDLL #1 ZX-SC
(50 F1200 mg-kg ") HEB 425K, FH/PRRESIER .
5o g xt B4 LR, 0.2% CCL A B /s B A4 5 10
IR ] B2 T SN B IE SR £ (P < 0.001), %o I AT 4
B . SRR A LA XA EE 200 mg kg Al
ZX-CDLL 50 mg-kg' 45 25 i & Tt m /N R AR H (P <
0.001, P < 0.05), 5% /N — RS (B 1A). RIS
MRV L, ZX-SNLZ 200 mg-kg™ A & 35 FEA% /D B
JEFE L (P < 0.05); WUIAEE 200 mg kg HE 2 2 1 0/ B
JHHE 48 2L (P < 0.001), 5 FiF 311 88 40 BF 9 45 SR AH — 2
AN [ 77 b S Y05 14DV 1 5 24 24 4 R U i 25 R Y 2 A L
T #EA (F1B.C).
1.2 AR~ #EYI A R EREAFRG DR LEER
i FLERBR SUER/KE  CCI, T S0 20 I 452 4 45 0 3L A
2L B AR AE 5 N 0 5 M R RO AL, 9 7T
TRIF 2325 30 & LAY . B E CYP450 i & n s
CCL AR N - CCL, 51 A= JE T o ik %Ak, DA & 4t e
PNV 14 %60 (reactive oxygen species, ROS) #4158, DNA %€
A WL, AT UM 4 A AR A

TEARW FH, CCL BT ECAME FF B4 B 8 41 /)8 iR 1
T 405 AE W FRIC ) ALT VAST /KT 38 %5 (A 0 HE 2 B
FETE (P <0.001). SR AE L, % AN [F] = Ho R I8
{785 9l 25 25 [Z2X-SI 50 mg-kg" (P < 0.05, P > 0.05).
ZX-SI 200 mg-kg"' (P < 0.01, P < 0.05).ZX-G 50 mg-kg"
(P < 0.01). ZX-G 200 mg-kg' (P < 0.01, P < 0.05).
ZX-SNLZ 50 mg-kg" (P < 0.001, P < 0.01). ZX-SNLZ
200 mgkg' (P < 0.001). ZX-CDLL 50 mgkg' (P <

0.01, P> 0.05).ZX-CDLL 200 mg-kg" (P < 0.01).ZX-SC
50 mg-kg” (P < 0.05, P <0.01).ZX-SC 200 mg-kg "' (P <
0.001, P < 0.01)] 35 RE & & FEAK /N B IMLIE 7 ALTAST
& (K 1DE). 5 W8 4140 b, B2 21 /N R i i
LDH & & & (P < 0.01). SHA A, %A H P~
X [ ¥ Il 25 245 [Z2X-SI 50 mg-kg' (P < 0.01). ZX-SI
200 mg-kg" (P < 0.05).ZX-G 50 mg-kg" (P <0.01).ZX-
G 200 mg-kg" (P < 0.05). ZX-SNLZ 50 mg-kg' (P <
0.05). ZX-SNLZ 200 mg-kg' (P < 0.01). ZX-CDLL
50 mg-kg" (P < 0.05).ZX-SC 50 mg-kg"' (P < 0.05).ZX-
SC 200 mg-kg" (P < 0.01)] ¥ fig & 2 P& AR /N B 137
LDH & & (B 1F). A [A] 7= th ok U5 0 56k 245+ i 90 78
CCI, Fr BS540 155 284 whoxsh /N BRUIfL 3 ALT AST.
LDH [ FEAICAE I I i 35 22 7
1.3 A[E =i skiR A E Y 7 B & i &= BT iR R IB R
A 2 B 2 6] 45 0002 Wt B v A T PRAG
PR E E R E T, X AT 21T HE 42t £
oy, 575 O IR ZH PR, B ZH )N B2 24 R 0 A
MUK FE, A 55 41 M oR BRI . S A AL A L,
200 mg-kg' ZX-SI.ZX-G.ZX-SNLZ.ZX-CDLL il ZX-
SC 4 AT PR AT 41 B SR S8 /K7 R T ZH 2L 4ORE (B 2)
14 AE~AMBY N EFAELSHNHBKTE ROS
WHB S H & B F (0, ) A Ak | 3t —
&+ (0,7), BEmT LLid ik i ™= A=, b n] BLd i 4+ 4
(0,) F*H: . ROS BA 1wy & e Wi, wT Ty G B 30 ) %
FiAEY T, AL B R DNA FIJIE 5, G2 SR A AN
& i B8 (polyunsaturated fatty acid, PUFAs), 1X I %
B PO E AN . o, PUFA 642 DU I IR i8It
AL, A TE Al MDA, A BE, &l MDA W] DL s ikt
RN EAL SRR . TEARRT A, 525 A X B4
t, #EAYZH /N T AH 2 MDA & B B3 T (P < 0.01).
E A A B, 200 mg-kg! ZX-SI.ZX-G fi1 ZX-CDLL
o5 2 e T 2 PR/ AT 4 2 MDA & & (P < 0.05), £t
T 20 2L AL B (B 3A), IF B A% R AL T FH M 25 W
I

GSH A& —Fl i A7 75 (1 =Bk, i@k 2 FiL = 5
Y AR A TR AT . GSH B 2O RE H 2 bt ke
77, A BT 4 e 40 I 1) AR JE A AT FEARHE L,
s [ xd BALAR b, AL A /N RAT 4140 GSH &5 /= 2 3
TEE (P <0.01). SRR A L, AN [R5 Mk IR 0 5K 2
PE I (200 mg-kg") 3488 3 T E b R4 2 GSH
HHE (P<0.01, E3B).
2 AE=HEYI EEE ST APAP iF5 S8 HepG2
R £mAE 545

NIE— 25 43 T AS TR P s 0 BT R 0 v,
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Figure 1 Effect of different origins of ZX on the status of mice. A: Animal body weight after drug administration; B: Liver index of mice;

C: Spleen index of mice; D: Alanine aminotransferase (ALT) in serum; E: Aspartate aminotransferase (AST) in serum; F: Lactate

dehydrogenase (LDH) in serum. n = 8 or 9, mean + SEM. "P < 0.01,

the 0.2% CCI, model group

TARSME RO ST, VR A R BoR, ZX-S]
25~100 pg-mL"F F HepG2 2 fitd 24 h, GE % U 15 4% #i
P H B ARG 40 B A7 95 2, RGN B S M 1E A . ZX-SI
10 pg'mL". ZX-G 25~100 pg-mL". ZX-SNLZ 10~
100 pg'mL".ZX-CDLL 10~100 pg-mL".ZX-SC 10~
100 pg-mL" % HepG2 4l i 7 & ¥ J6 &2 2 s i (&
4AA~E), KA TR L IT AR SNH R4 TG PERT FT
TEARWF L, R F 443 % 8 mmol- L APAP il ¥
HepG2 40 i 24 h, 5 ¥ 77 %t #8 4 4H L, 8 mmol-L"

wkx

P < 0.001 vs the control group; "P < 0.05, "P < 0.01, P < 0.001 vs

APAP {2 2 [£ Ik HepG2 40 Jl A7 & 2 (P < 0.001), S5H4Y
Lk, ZX-ST 10 pg'mL™" (P < 0.05).ZX-G 100 pg-mL"
(P < 0.01). ZX-SNLZ 10, 25 ug'mL" (P < 0.05, P <
0.01)~ ZX-CDLL 10~100 pg'mL™" (P < 0.001). ZX-SC
10, 25, 50 pug'mL" (P < 0.001, P < 0.01, P < 0.001) ¥
3 42 5 HepG2 4H i A7 7% 22, xof -4 it 7= A2 OR3P 1
(B 4F), o, Skl V05 H 76 X S 3 T B s i
Y2544 (ZX-CDLL) X JH 28 Jf 1) R 47 4 F 2 2 00 T
oAt = MR U5 E YN 2547
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Figure 3  Different origins of ZX alleviated CCl,-induced oxidative stress. A: Level of malondialdehyde (MDA) in the liver; B: Level of

glutathione (GSH) in the liver. » = 5, mean + SEM. "P < 0.01 vs the control group; “P < 0.05, *P < 0.01, P < 0.001 vs the 0.2%
CCl, model
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Figure 4 Different origins of ZX alleviated acetaminophen (APAP)-induced hepatotoxicity. A-E: Effect of different origins of ZX on the
viability of HepG2 cells; F: Effect of different origins of ZX on the viability of APAP-induced damage in HepG2 cells. n = 5, mean + SEM.
""P<0.001 vs control group; P <0.05,"P<0.01,"P<0.001 vs APAP model
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CCl, /2 SV A T T 454 3 W R B 1) o P s
), CCl, 7T 4818 JFJIF CYP450 g 2 AR 1 72 A = G 1 3
H 2 (CCly), CCL- T 5 & AR R RS A,
51 S 2R R AR 5 1 AR L, TR 5 O, T K
CCLOO-, 5l K& g 5t i S8 A B =X S 7, i 8 4 i e, e
A S IER 5. APAP 2 4 3R I fif P 25
Yy, 15 IEH 0L, APAP #E NAK N 2 CYP450 filf 248
W, A2 ER I 1R P2 ) N- 20k 2R R IV i (NAPQI) £
5 JE W GSH &5 &, 31 LA 2 7% 30 R HE .
APAP 1l &8 F 5, 55 1% H (8] 7= 4 NAPQI A= i &,
KM GSH 454 11 NAPQI U £ 5 T 4 il K 43 -+ S 4 4
Hr, I 51 R T4 M PR 8, 24 it 3 525 P 1 5

TEAWF T, {8 0.2% CCl, [z APAP 1 it #5751
TEAR N AD R GEVFAT 1 A R] 7 1 B4 8% 24 A4 v 9 BT A3
T, IR ORVE TR SRR TR E A DX B 8 Hh X
By BL | LR 75 R T A X L P R YA X L R T
HE R A X BT R DU H BOBUE B A
PN L BL 72 1SR YR 1 v I 24 0 B DR A 245 8%, S A B
b oA 5 I 1 PR S FH R AR B o 55 4b, 7E 0.2% CCl,
755 00 A M 0 1 A B e KT B 4 21 R MDA
(1) B AE AR T DU BE, % B 20 43 GSH Tt s /6
MR AR, S I B A 5 XA BN [ (18 S A
S8 A R R A A AR AT 4 SR, T 3 0 1,0, 5
ST AR B, PR AT Y ROS 75 &, [7] B 1 il FHF-441
FET:, B RAFIPUAA IS I R TR T . SO
YENRIF T 20 ZAEMIPT 2 TR 2590, DL b RIB 2 75 &
FORIEST A IR, B F0 R B, RUOABE Rg % i@ it 1
TR BRAC U < G B B« JRE A AR Ak S B B K P450
6 22 P A SRR /IS BRI TRORS PR AR T U I AR
PGP R R R N I VE FMLEVE A3 — DI .

W YIAE AT S KL G s T 2 4 i 2
W, X H G A 2 B S R D s, (ELA
FREZWEBERAS—, WHAZGHHBE A —FF
(e 3 o = 2= RE IINA S8 T R B R A,
N6, B4R VRS VHRRS VEORS VEERS LB (D) R, HL
HORE LA AT B B 20 AR IRSEIRAE 7 oy
VTR A5 DL S5 B 15 6 BORE 2 MR R A [ 7= v 91
bk, R IUIR B AN [F] 7 H s A s 3 B R AT
PRA S, U0 E YN 2 Nt S 250, £E IR T
T AT H— 3t (H RS R = b i/ B RN — 2 1
22, AEAR N AME TR T, SRR T a3 A X B #
T8 I EL 7 b v I 24 A B R 3 1 A X AR

{EE Tmk: WU LIRS 11 57 2 sl B IR B IE RS BRI
PR3 5 5T B d AL B SO R 5 R RS S TRk
V85 W TR ORI G BT SCRR R PR £ BT IR A T R S
Bk,

FIEERSE: FTA A& 1P AR AE R 2 o R
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